PATENT ABSTRACTS OF JAPAN 



(51)Int.CI. 



(1 1 publication number : 05-289861 
(43)Date of publication of application : 05.11.1993 

G06F 9/06 
G06F 11/28 
G06F 12/06 
G06F 13/24 



(21 Application number : 04-115386 
(22)Date of filing: 08.04.1992 



(7 1 Applicant : CANON INC 
(72)Inventor : ARIMA KAZUNORI 



(54) MEMORY CONTENTS CHANGING DEVICE 

(57)Abstract: 

PURPOSE: To provide the memory contents changing device by which a control 
program stored in a ROM of an information apparatus can be changed at a low 
costand alsoeasily. 

CONSTITUTION: A CPU 1 executes an access of a change storage part 3 
simultaneously with an access of a control program stored in a program ROM 2and 
checks whether the address contents which are being executed are the contents to 
be changed or not. In the case of the address to be changeda buffer 13 is set to a 
high impedance state in accordance with an output from the change storage part 3 
and a data output of the program ROM 2 is stoppedand alsoby making a memory 14 
activea soft interrupting instruction is outputted to a data bus 10. 



CLAIMS 



[Claim(s)] 

[Claim 1]A memory content change device comprising: 

The 1st memory measure that memorizes a control program of information machines 
and equipmentetc. 

The 2nd memory measure that memorizes information on whether have the same 
address space as this 1st memory measureand said program should be changed into 
an address corresponding to a predetermined address of this 1st memory measure. 
A reading means which reads simultaneously a memory content of said 1st memory 



measure and said 2nd memory measure. 

A control means which replaces with an output from said 1st memory measureand 
outputs predetermined data when information read from the 2nd memory measure by 
this reading means is contents which should change said program of said 1st memory 
measure. 

[Claim 2]The memory content change device according to claim 1 wherein said 
predetermined data is an interrupt instruction which executes an alteration program. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the memory content change device 
which changes the control program memorized by ROM in information machines and 
equipment. 
[0002] 

[Description of the Prior Art]Generallythe control program of information machines 
and equipment is memorized by ROM. 
The contents cannot be changed. 

When changing this programthe method exchanged for ROM which memorized the 
program which changed this ROMand the method of transmitting the memory content 
of ROM to RAM and changing said program on RAM are taken. 
[0003] 

[Problem(s) to be Solved by the Invention]Howeverin the method of exchanging 
ROMsthe time and effort of opening information machines and equipmentremoving 
ROM from a substrateand substituting with new ROM arises. 

[0004]In the method of transmitting the contents of the ROM to RAM and changing 
them on RAMthe capacity of ROM and RAM which has an equivalent amount of the 
above capacity are neededand when the module of a program is largeRAM or two or 
more RAM with so big capacity must be used. Apart from RAM used for this program 
changesince CPU needs RAM for preservation of data or an operationan increase in 
cost is caused. 

[0005]On the other handwhen the capacity of RAM is restrictedfor every workthe 
program in ROM must be transmitted to RAMand must be changedand it becomes a 
cause which causes delay of processing. 

[0006]An object of this invention is to provide the memory content change device 
which can change easily [ are low cost and ] the control program memorized by ROM 
of information machines and equipment in view of the above-mentioned conventional 
problem. 



[0007] 

[Means for Solving the Problemjclaim 1 written this invention is characterized by it 
having been alike and comprising the following. 

To achieve the above objectsthe 1st memory measure that memorizes a control 
program of information machines and equipmentetc. 

The 2nd memory measure that memorizes information on whether have the same 
address space as this 1st memory measureand said program should be changed into 
an address corresponding to a predetermined address of this 1st memory measure. 
A reading means which reads simultaneously a memory content of said 1st memory 
measure and said 2nd memory measure. 

A control means which replaces with an output from said 1st memory measureand 
outputs predetermined data when information read from the 2nd memory measure by 
this reading means is contents which should change said program of said 1st memory 
measure. 

[0008]The invention according to claim 2 is characterized by said predetermined data 
being an interrupt instruction which executes an alteration program in said invention 
according to claim 1. 
[0009] 

[Function]Executing the control program memorized by the 1st memory measurethe 
invention according to claim 1 reads the information simultaneously memorized by the 
2nd memory measurewhen these information is contents which should change said 
control programstops execution of said control program and outputs predetermined 
data to instead of. 

[0010]The invention according to claim 2 outputs the interrupt instruction which 

executes an alteration program as said predetermined data. 

[0011] 

[Example] Hereafterthe example of this invention is described in detail based on a 
drawing. 

[0012]The [1st example] Drawing 1 is a block diagram showing the outline 
composition of the memory content change device concerning the 1st example of this 
invention. 

[0013]CPU1 in which the memory content change device of this example manages 
control of the whole deviceROM(henceforth "program ROM") 2 which memorizes the 
control program which CPU1 executeslt comprises the decoder 5 which outputs a 
chip select signal to the change storage parts store 3 which memorizes the 
information on the change part of program ROM2the patch storage parts store 4 
which memorizes the contents of change of this change partprogram ROM2 and the 
change storage parts store 3and the patch storage parts store 4. 
[0014]Program ROM2 is 64 K bytes of ROM. 

The address space of the change storage parts store 3 is the same as that of 



program ROM2and it is 64K-bit ROM which memorized "1" to the address 
corresponding to the address with which program ROM2 should have namelychange a 
depth of 1 bit to each address and for which "0" was memorized to the other address. 

[001 5]It is connected with program ROM2the change storage parts store 3and the 
patch storage parts store 4 via 16 bits of low rank A0-A15 of the address bus 6 
which comprises an 18-bit signal wireandas for 2 bits of higher ranks of the address 
bus 6CPU1 is connected with the decoder 5 via A17 and A16. It is connected to 
program ROM2the change storage parts store 3and the patch storage parts store 4 
via the signal wires 78and 9respectivelythis decoder 5 activates the signal wires 7 and 
8when [ said ] A17 and A16 are "00"and it activates the signal wire 9 at the time of 
"01". [top 2-bit] 

[0016]On the other handCPLM is connected with the buffer 13 later mentioned via 
the data bus 10 which comprises a 16-bit signal wirethe memory Hand said patch 
storage parts store 4. 

[0017]The output side of the change storage parts store 3 is connected to the chip 
select input edge of the memory Hand the input side of the NOT gate 1 1The output 
side of the NOT gate 1 1 is connected to one input edge of AND gate 12and the 
output side of the decoder 5 is connected to the input edge of another side of AND 
gate 12 via the signal wire 7. The output side of AND gate 12 is connected with the 
buffer 13and the input side of the buffer 13 is connected with the output side of 
program ROM2. 

[0018]The buffer 13 saves temporarily the contents of program ROM2 addressed via 
the address bus 6and outputs the contents to the data bus 10 according to the 
output of AND gate 12. That iswhen the output of AND gate 12 is "1"said saved 
contents are outputted to the data bus 10the output of the buffer 13 is made into a 
high impedance state at the time of "0"and the output of these contents is 
suspended. 

[0019]The memory 14 stores 1 byte of the instruction code decided beforehandfor 
examplesoft interrupt instructionand outputs this instruction code to the data bus 10 
according to the output of the change storage parts store 3. That iswhen the output 
of the change storage parts store 3 is "1"a soft interrupt instruction is outputted to 
the data bus 10the output of the memory 14 is made into a high impedance state at 
the time of "0"and the output of this command is suspended. 

[0020]Nextoperation of this memory content change device is explained in detail using 
drawing 2 and drawing 3 . 

[0021] Drawing 2 shows a translation table with the address of the patch storage parts 
store 4 which memorizes the address and contents of change of the changed part of 
program ROM2andas for drawing 3 in two [ upper ]the address and contents of 
program ROM2and lower two show the address and the contents of the patch storage 
parts store 4. 



[0022]FirstCPU1 controls by reading the contents of program ROM2changing the 
value of the address bus 6 one by one. The change storage parts store 3 is also 
accessed at the same time program ROM2 is accessedand the contents of the 
change storage parts store 3 are outputted to the NOT gate 1 1 and the memory 14. 
When the address of accessed program ROM2 is not a change partsince "0" is 
outputted from the change storage parts store 3the contents of program ROM2 are 
outputted on the data bus 10 through the buffer 13. On the other handwhen the 
address of a change part is accessedthe change storage parts store 3 outputs "1" to 
the NOT gate 11 and the memory 14The buffer 13 will be in a high impedance 
statethe output from program ROM2 is forbiddenand the contents of the memory 
14i.e.a soft interrupt instructionare instead outputted on the data bus 10. If this soft 
interrupt instruction is executedCPlM will perform interrupt processing. This 
processing is also beforehand memorized to program ROM2. RAM which is not 
illustrated is providedwhen an interrupt occursthe address of the program which the 
interrupt generated is saved at the stack pointer of this RAMand the address into 
which interruption went from the contents of stack PONITA is known. That isthe 
table of the contents shown in drawing 2 is stored in the patch storage parts store 
4and CPU1 searches the correction place address of the table of drawing 2 f rom the 
contents of the above-mentioned stack pointerand it runs a correcting program. 
[0023]This is concretely explained based on drawing 3 . When correcting this to "AND 
ALBL"they make the 104th street of the change storage parts store 3 memorize 
"1 "although the commands stored in the 104th street of program ROM2 are "OR 
ALBL" If CPU1 accesses the 104th street of program ROM2a soft interrupt will 
occur. When this interrupt occursthe address loaded on the stack by interrupt 
processingi.e.104is readand control of a program is made to shift to the address 
shown in that table as compared with the table shown in drawing 2 . In this casea 
program progresses to the 10000th street. As for the 10000th streetit is shown that 
the patch storage parts store 4 was chosen at top 2 bits (Dand the address of the 
beginning of the patch storage parts store 4 was chosen in 16 bits (0000) of low ranks. 
The command of "AND ALBL" and the command of "JMP 106" are written in the 
address of the beginning of the patch storage parts store 4. That isafter performing 
the 10000th streetthe program is stored in the patch storage parts store 4 in order to 
return control of a program to the address 106. Howeverby the time he follows to the 
10000th street amendment which sinks below a stack and is returned to the state 
before generatingit is necessary to carry out. Herethe address 106 is an address with 
which the command next to "ORALBL" is stored. 

[0024] Although 1 byte of soft interrupt instruction was memorized in the memory 14 
in this examplewhat is necessary is just the command in which the same processing 
as soft interruptionsuch as a command in which it is not restricted to this but CPU1 
goes into the special modeis possible. 

[0025]Although ROM which has 1 bit of depth to each address constituted the change 



storage parts store 3 from this exampleit may replace with this and RAM may be used. 
In this casein order to write data in RAMwhile the means which writes in data is 
required for RAMit is necessary to change the internal logic of the decoder 5. For 
examplefurther in order to access the change storage parts store 4 also when [ of an 
address ] A17 and A16 are "10"[ top 2-bit ] When it constitutes so that chip select 
signal CS of the change storage parts store 3 may output via the signal wire 8and 
writing data in the change storage parts store 3A17 and A16 are set to "10" and 2 
bits of higher ranks of an address access them. Or when CPU1 is CPU with memory 
space and two kinds of space of an I/O fieldlt is also possible to constitute so that a 
change storage parts store may be arranged on an I/O fieldonly when outputting the 
selection signal of a memory or I/O via the signal wire 15 which connects CPU1 and 
the decoder 5 and writing in the change storage parts store 3. In this casethe decoder 
5 needs to decode not only including top 2 bits of an address but including the level 
of the selection signal line 1 5 of a memory or I/O. It is necessary to connect via a 
buffer so that the contents of the data bus 10 can write in the change storage parts 
store 3. 

[0026]When it is necessary to change to no addresses of program ROMcapacity of a 
change storage parts store can be made small. For examplealthough this example 
explained the case where there was space of 64 K bytes of program ROMWhen it is 
not necessary to give change to all those addresses for exampleand only the amount 
of 32 K bytes of low rank needs to give changethe capacity of the change storage 
parts store 3 can be 4 K bytes of a half. Howeverin order to prevent an image from 
appearing in top 32 K bytes in this caseonly when accessing 32 K bytes of that low 
rank by the decoder Sit is necessary to activate the signal wire 8. 
[0027]When the contents of a program to change continue on a large scaleit does not 
change for every single addressbut may be made to skip a part for a lower order bit. 
For exampleonly when [ it is made not to access ] it is got blocked and accessed by 
the block in every 4 bytesit may be made for an interrupt to generate the address of 
AO and A1 among 16 bits of low ranks. Therebycapacity of a change storage parts 
store can be made small. 

[0028]The [2nd example] Drawing 4 is a block diagram showing the outline 
composition of the memory content change device concerning the 2nd example of 
this invention. 

[0029]A different point from the 1st example mentioned above in this exampleln the 
1st exampleit is the point which constituted the change storage parts store and the 
patch storage parts store from the 2nd example by one memory to being a memory of 
the depth whose change storage parts store 3 is 1 bitand being a memory of the 
depth whose patch storage parts store 4 is 8 bits by storing the information on a 
change storage parts store as 8 bit data. When it is possible to use the usual 
EPROMwithout using a memory with a depth of 1 bit by this composition and the 
memory space of program ROM2 is 64 K bytesthe memory space of a change storage 



parts store can be managed with 8 K bytes. 
[0030]Hereafterthis example is described based on drawing 4 . 
[0031]The block diagram of drawing 1 mentioned above in drawing 4 and a 
corresponding element attach identical codesand are shown. 
[0032]The memory 40 which this example comprised said CPlMsaid program 
ROM2and a change storage parts store and a patch storage parts storeand comprised 
an EPROMThe decoder 41 of the address bus 6 which controls top 2 bits of chip 
select signals by the value of A17 and A16The selector 42 which chooses and 
outputs 13 bit A0-A12 or A3-A15 among lower bit A0-A15 of the address bus 6 
which CPU1 outputsWhen the data of a change storage parts store is outputted from 
the memory 40it comprises the data selector 43 which chooses and outputs 1 bit of 
the 8 bit data. 

[0033]CPU1 is connected to program ROM2 via lower bit A0-A15 of the address bus 
1. 

[0034]2 bits of higher ranks of the address bus 6 are connected with the decoder 41 
via A17 and A16it is connected with the selector 42 via 13 bit A0-A12 and A3- 
A15and CPU1 is connected with the data selector 43 via low rank triplet A0-A2. 
[0035]It is connected with the selector 42 via the 12-bit address bus 48and the 
memory 40 is connected with the data selector 43 and the buffer 44 via the data bus 
49. The decoder 41 is connected with chip select end CS of program ROM2 via the 
signal wire 7It is connected with the address input end of the most significant bit of 
the memory 40the selector end of the selector 42and chip select input edge CS of 
the data selector 43 via the signal wire 45It is connected with chip select input edge 
CS of the memory 40 via the signal wire 46and is connected with chip select input 
edge CS of the buffer 44 via the signal wire 47. 

[0036]Nextthe control action which the decoder 41 performs is explained. 
[0037]The decoder 41 When [ of the address bus 6 ] top 2 bits of values of A1 7 and 
A16 are "00"The signal wires 745and 46 are made into a high level (henceforth "H" 
leveDthe signal wire 47 is made into a low (henceforth the "L" level)when the value of 
A17 and A16 is "01 "the signal wire 45 is used as the "L" leveland the signal wires 46 
and 47 are used as "H" level. When the signal wire 45 is "H" levelthe selector 42 
specifies the address of the change storage parts store of the memory 40 with the 
address which outputted A3-A15 to the address bus 48 and combined 1 bit on the 
signal wire 45 with these 13 bits as the most significant bitThe memory 40 outputs 
the contents of an address specified as the data bus 49. With the signal wire 45 of 
"H" levelthe data selector 43 becomes active and this data selector 43 outputs 1 bit 
of 8 bit data of a change storage parts store to the NOT gate 1 1 based on the value 
of low rank triplet A0-A2 of the address bus 6. 

[0038]On the other handwhen the signal wire 45 is the "L" levelthe selector 42 
outputs A0-A12 to the address bus 48and specifies the address of the patch storage 
parts store of the memory 40and the memory 40 outputs patch data to the data bus 



49. Since the signal wire 47 is "H" level when the signal wire 45 is the "L" levelthe 
buffer 44 becomes active and the data of the data bus 49 is outputted to the data 
bus 10 as it is. 

[0039]Nextthe control action of this example is explained. 
[0040]CPU1 performs control according to the control program of program 
ROM2changing the value of the address bus 6 one by one. When CPU1 does not 
specify the address of the change part of program ROM2since [ of the address bus 
6 ] A17 and A16 are "00"[ top 2-bit ] The signal wires 45 and 46 serve as "H" 
levelthe selector 42 chooses address A3-A15and the memory 40 outputs the data of 
the change storage parts store corresponding to this address to the data selector 43. 
At this timethe data selector 43 outputs 1 bit of 8 bit data of this change storage 
parts store to the NOT gate 1 1 based on the value of low rank triplet A0-A2 of the 
address bus 6. For examplewhen A0-A2 is "000"the least significant bit of said 8 bit 
dataand in the case of "1 1 1"the most significant bit is outputted. 
[0041]When the output value of the data selector 43 is "0"the output value of the 
NOT gate 1 1 is "1"and since the signal wire 7 is "H" levelthe output value of AND 
gate 12 is set to "1"and it becomes active [ the buffer 13 ]. Since the chip select 
signal inputted into the memory 14 is "0"the memory 14 becomes inactive. 
Thereforethe contents of program ROM2 are outputted to the data bus 10 as it is. 
[0042]On the other handsince the output value of the NOT gate 1 1 is set to "0" 
when the output value of the data selector 43 is "1"the buffer 13 will be in a high 
impedance stateand suspends the output to the data bus 10. On the other handthe 
memory 14 becomes active and outputs the soft interrupt instruction memorized to 
the data bus 10. 

[0043]CPU1 will shift control to soft interrupt processingif this soft interrupt 
instruction is received. Based on the address which the interrupt generatedi.e.the 
address which should make a program changethe address with which an alteration 
program is memorized from the data table memorized by the patch storage parts 
store is searched with soft interrupt processingand processing which shifts to this 
address is performed by it. 

[0044]Concretelyit explains based on the example of drawing 2 and drawing 3 
mentioned above. 

[0045]If CPU1 outputs the 104th address of program ROM2CPU1 will shift to soft 
interrupt processing and it will output the address 10000 after table reference of 
drawing 2 . At this timesince [ of the address bus 6 ] A17 and A16 are "01"the 
decoder 41 uses the signal wire 45 as the "L" leveland uses the signal wires 46 and 
47 as "H" level. [ top 2-bit ] With the output of this decoder 41 the selector 42 
chooses address A0-A12 of the address bus 6and outputs it to the address bus 
48and the address 00000 of the memory 40 is read with the address which combined 
1 bit on the signal wire 45 with this address A0-A12 as the most significant bit. That 
isthe start address of a patch storage parts store is chosenand the "AND ALBL" 



command shown in drawing 3 is outputted to the data bus 49. Since it becomes active 
[ the buffer 44 ] with the output of the decoder 41 this command is outputted to the 
data bus 10and CPU1 executes this command. NextCPUl executes "JMP 106" 
command and it outputs the address 106 to the address bus 6. That isas for 2 bits of 
higher ranks of the address bus 6A17 and A16 are set to "00"and CPU1 shifts to the 
control action of usual program ROM2. 

[0046]Also when a change storage parts store and a patch storage parts store are 
constituted from one memory as mentioned abovethe same control action as the 1st 
example can be performedand it becomes possible to miniaturize apparatus. 
[0047]In the 2nd examplealthough EPROM was used as the memory 40it is realizable 
similarly not only by this ROM but RAM. 

[0048]The [3rd example] Drawing 5 is a block diagram showing the outline 
composition of the memory content change device concerning the 3rd example of this 
invention. 

[0049]The block diagram of drawing 1 mentioned above in drawing 5 and a 
corresponding element attach and show identical codes. 

[0050]In this examplea different point from the 1st example mentioned above is a 
point which outputs two or more byte command by this example to the data 
outputted from the memory 14 in the 1st example being a 1-byte command. 
[0051 ]As shown in drawing 5 this example adds RSFF(RS flip flop)50AND gates 51 and 
52 and OR gate 53DFF (D flip-flop) 54-56and the NOT gate 57 to the composition of 
said 1st example. 

[0052]The output of the change storage parts store 3 is connected to S input edge of 
RSFFSOand the output of the decoder 5 is connected to R input edge via the signal 
wire 58. The outgoing end of RSFF50 is connected to the input edge of the NOT gate 
1 land one input edge of AND gate 51. The outgoing end of AND gate 52 is connected 
to the input edge of another side of AND gate 51. The above-mentioned signal wire 
58 connects the decoder 5 and the RST (reset) end of the memory 14 further. 
[0053]In CPU lit is the clock signal CLK and address from a clock source (not shown). 
Latch Enabling signal ALE is generated and D input edge and C input side of DFF56 
are suppliedrespectively. Each outgoing end of DFF 54-56 is connected to the input 
side of OR gate 53and the input side of the NOT gate 57 is connected to C input 
edges each of DFF56 and 55and the output side is connected to the input edge of 
DFF54respectively. The output side of OR gate 53 is connected to one input edge of 
AND gate 52and the signal wire 7 is connected to the input edge of another side of 
AND gate 52. 

[0054] Drawing 6 is a timing chart which shows the address timing of CPLMand the 
output wave of OR gate 53. 

[0055]CPU1 advances processing synchronizing with the clock signal CLKas shown in 
drawing 6 and it outputs an address synchronizing with signal ALE. NamelyCPUl reads 
data between T3 and T four cycle at the time of a read cycle. If these signals CLK 



and ALE are inputted into DFF56from OR gate 53the output wave shown in drawing 6 
will be outputted. 

[0056]Hereafteroperation of this example is explained in detail. 
[0057]RSFF50 is set when the output of the change storage parts store 3 is "1 "it 
outputs "T'when the signal wire 58 is set to "H" levelit is resetand it outputs "0." 
[0058]The decoder 5 uses the signal wire 58 as "H" levelonly when [ of the address 
bus 6 ] top 2 bits of values of A17 and A16 are "11 "and at the time of "00" and 
"01 "like the 1st examplethe signal wires 7 and 8 are used as "H" leveland it uses the 
signal wire 9 as "H" levelrespectively. 

[0059]CPU1 performs control according to the control program memorized by 
program ROM2and the data from the change storage parts store 3 is outputted to S 
input edge of RSFF50 in the meantime. When the changed part of program ROM2 is 
not accessedsince S input of RSFF50 and R input are "0"an initial state (in this 
caseit is 0) is outputtedthe buffer 13 becomes active and the contents of program 
ROM2 are outputted to the data bus 10. 

[0060]On the other handwhen the changed part of program ROM2 is accessedS input 
is set to "1"R input is set to "0"and RSFF50 outputs 1. The buffer 13 will be in a 
high impedance state with the output of this RSFF50the output of the contents of 
program ROM2 is suspendedand the output of the memory 14 is validated. 
[0061 ]The memory 14 is a memory which memorizes two or more instruction 
codesand it is constituted so that it may output 1 byte at a time one by onewhenever 
the output of AND gate 51 rises from "0" to "1." Dummy data is put into the first 1 
byte of the memory 14and an expected command is put in from 2nd henceforth. This 
is for preventing the reading error of CPU1. 

[0062]Thereforesince the same waveform as the output wave of OR gate 53 AND 
gate 51 is indicated to be by drawing 6 whenever CPU1 accesses program ROM2 is 
outputtedthe memory 14 outputs the memorized command to the data bus 10 one by 
one. 

[0063]The instruction code (for exampleJUMP command) which shifts to soft 
interrupt processing mentioned above and the processing which performs same 
processing is memorized by the memory 14. In the processing after shiftprocessing of 
the address bus 6 which sets A17 and A16 to "11" is performedHlevel signal from the 
decoder 5 is impressed to R input edge of RSFF50and RSFF50 outputs an output "0" 
and suspends the data output of the memory 14. [ top 2-bit ] SimultaneouslyHlevel 
signal from the decoder 5 is impressed to the RST end of the memory 14 via the 
signal wire 58and a read-out order of the command memorized by this memory 14 is 
returned. 

[0064]It is necessary to make the patch storage parts store 4 memorize the 
processing after said shift unlike each example mentioned above. For examplewhen 
CPU1 receives a JUMP commandthe buffer 13 is still a high impedance stateand it is 
because the release processing is performed by the processing after shiftingso the 



address in program ROM2 cannot be chosen. Howeverif the command of the address 
bus 6 which sets A1 7 and A1 6 to "1 1 " is added to the end of the command 
memorized by the memory 14 when CPU1 is CPU which predicts an instruction codeit 
will become possible to store the processing after said shift in program ROM2. [ top 
2-bit ] 

[0065]Even if the command memorized by the memory 14 as mentioned above is two 
or more byte commandit becomes possible to perform an effective control action. 
[0066] 

[Effect of the Invention]The 1st memory measure that memorizes the control 
program of information machines and equipmentetc. in this invention as explained 
aboveThe 2nd memory measure that memorizes the information on whether have the 
same address space as this 1st memory measureand said program should be changed 
into the address corresponding to the predetermined address of this 1st memory 
measureSaid 1st memory measure and the reading means which reads the memory 
content of said 2nd memory measure simultaneouslyWhen the information read from 
the 2nd memory measure by this reading means is contents which should change said 
program of said 1st memory measureit has a control means which replaces with the 
output from said 1st memory measureand outputs predetermined data, 
Thereforethe effect it becomes possible to change easily [ are low cost and ] the 
control program memorized by ROM of information machines and equipment is done 
so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the outline composition of the memory 
content change device concerning the 1st example of this invention. 
[Drawing 2] It is an explanatory view showing the table of the data memorized by 
program ROM of the 1st example. 

[Drawing 3] It is an explanatory view showing the data and correct data of program 
ROM of the 1st example. 

[Drawing 4] It is a block diagram showing the outline composition of the memory 

content change device concerning the 2nd example of this invention. 

[Drawing 5] It is a block diagram showing the outline composition of the memory 

content change device concerning the 3rd example of this invention. 

[Drawing 6] It is a timing chart which shows the address timing of CPUand the output 

wave of an OR gate. 

[Description of Notations] 

1 CPU (reading means) 



2 Program ROM (the 1st memory measure) 

3 Change storage parts store (the 2nd memory measure) 
14 Memory (control means) 
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£ 1 WiB1i#St, ESS 1 ©E1t*«i:H-©7 KUX 

U7. ICMIE7P ?7 ASSETS frSfrOif 
«*E«T*JS2©E*#«^ h5I3« 1 <D!31S#lfti: 
fuiB3? 2 0Ett#B0Bttn8€lRl5lcH*ttirR*li] 
L^fft^ BR*!i]L¥&(cJ:yff20)E1t¥ft&SR 
fciiiStifcllMBtfME* 1 ©EH^acMErP^A 

sasr^rtST**!!^ anas i ©fBit^we 

f?r*»j&*^?** c 1 e« 

o/tyiwaEKSll. 

[000 1] 

[sn±©fjffl»&] nwwwwcfet^TRo 
MKEtttftifeSJwypy^^saMr^yt'Jrtsa 

[0002] 

[fi£3R0Sffi] Hfilc* flJ««B©iH»7'P77Litt» 

ROMicEii*tiTfey» *©«»*aer*ci:ttttj 

MLfc7P*7A*E«LfcR0Mi£i*T**SS 
^ R0M©Ettrt8€RAMKfi3U RAM±?bu 
E7p y5i»*MEf**atf8{6tiT^*. 
[000 3] 

BMMWItaLJ:? LfrL&tfS^ ROM 

*3aftr**36"Ptt, 1ira«B«MltLTROM«H6 

frsuy^LTttLt^ROMtaLSji-rat^^iB 

[00 0 4] ROM4>A8SRAMli|g8LTR 
A MiTaSf *35aTtt, R O M<D®mt[5imVL±<D 
M**f*RAM«iMH:U yP^ACiya- 
**^«^Ktt**l*£W-MO** 4 R A MSfcU: 
«tt«©RAM*^L*tt*ltfftSftl\, S(C CO 
7n?7i»£SfcJlU>3R AM£I*BIK. C P Uttx- 
iMi-SSSSOfctol;: R A Mfctfgi-rs/c 

[0005] -is. r bMoiumftmetizmsizti. 

ffflfflC R O M*<D7°P<?7^.£ R A MtUEi* LTSS 

[0 0 0 6] ±Ef^©NH£(dra. flffl| 

WBW)R0MlcE1i*tifcM»rpy5A*fi=lX KT' 

mogg c t ft vim* * ^ y pgggiESB* 

[0 0 0 7] 

MH*!*9*T*fc4&©#8a lff*H 1 EttttKHIi. 

±Eltt«il3rt-*fc*Mc» 11HR«moiH«i^P^7i» 



«*eh rsit 1 ©e«#s±> ism 1 oEH^atm 

-©7 K UX£Fe3££ U EM 1 ©Eit#£5©ffi£©7 

*fl»5^©nwi*E«r «* 2 ©eh luism i 

©fEiS^SitulBM 2 ©Effi¥&©Ettl*38€l33[dR 
*fflrW*lBL#*i:, »R*fflL#«lcJ:Ull2<0E 

im»sR*ttiSftfcitatffflEsi ©E*#a©ia 
E7p$ r 7i**aHET'<*iWP**Ji*» mewi© 

[0 0 0 8] n«3DH2EK09Hltt. HER** 1 Ett 

©%HC:£^T. fflEffiSCx-^ttSBrP?^* 

[000 9] 

wmi ma i ER©5watt» ffi i mm^mmm. 

*tifc*J»rpy7^*ltffL*tf6» W««c»2©E 

tt#BHcE«**ifeif«*n*HjL. RnratfffiEftyap 

So 

[0 0 10] R$£2Ett©£tili. KEmSOT-* 

<t LTaErpy7i»*»fT-r*ffla****aj»r 

So 

[0 0 1 1] 

[0012] en 1 nmi] a i *««©« 1 uss 

y «MB««©«IMIUa*wT^P v f? 

[0 0 13] *Xttffil«>y : Eyn8SKBBU:. £B£ 
tt©#Jffl]£5]SC P U 1 t. C P U 1 j^Hfr-rSSUfflT 0 
P^7A«E(ir«ROM («T ryo^IvROMj 
£53) 2i. 7P?7itROM2©£SflnT©flHR« 
E1W*SEEtt»3£» R2Eflfflf©£2A8*E1f 
r*/<y*E«ffl4£» 7p^R0M2, XCEtl 
S3atf/<v*E1f»4's*y7'-feL/2 HMfcHtfj* 

s 73 - * s t frzmmz nso 

[00 14] 7"P^7AR0M2li, 64K/\Vh©R 
OMWJ» £2E1fS3li. 7KU^SSA^7P^7 
4*ROM2£n— #7KU^IC»LT1 tf'> h©» 
S-^WTSv 7'Py7AROM2©SET'<S7 
Kl/^(=W(6T*7'KU^lc "1" x *fttm©7KU 
2.K "0" *E1SUc6 4Ktf-y HOROMT'fcS. 

[0015] c p u 1 i*x i 8 e 'y haymmunAi 

7KU*/t*6©Tttt1 6bf-> KA0-A1 5£fl-LT 

7°p-77^rom2, m.mzm®3Ji.w^nm®4 

£&m*t\. 7KUX/^6©±tt2ty hA1 7. A 

*5tts «#Jg7. 8, 9^LT^P^7i»R0M 
2, SSE«gi33St;/\ , -y5 1 E1SgP4(C^^Jg^ti, 
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HUfE±ffi2 tf-y h A 1 7. A 1 6tf "0 0" ©B#fl^l 
7. 8£7?x-C7"U:U "0 1" ©W§*g9£7? 

[0 0 16] -75. C P U 1 li. 16 fc*-y MD{t^*gfr 
5J8*t— 5*M~X1 0*rtLTftffiT*/to77 1 3, 
^t'J 1 4SlfBUlB/'C7f : iBtig|54<t:^^tlTl^o 

[0 0 17] Sfc. K3EE1IB3d!>li]ftffl(i> 1 
4<D?-y7-teU^A7DS&tfN0Ty-M 1 ©A7D 
fl)KJM«**l, NOT y — h 1 1 <D&m Ot A N D f- 

h 1 2 o-xnmzmm-z tu a n d t- v 1 2 ©fftTj 
©A^eicttflnstt 7 Ufa- ? 5 oa^fl 

«*hTt^«. A N Dy— h 1 2flDl«3ffltt/W 

771 3tS»*tU 1 3<DA7Dffl"Jtt7P^ 

A R O M 2 OlBaffltSHiMrftTt**. 
[0 0 18] A7 77 1 3tt. 7* KUXMX6£/hLT 
7KUX»JE*n/troy5/»R0M2©rtS*-«Wl 
Kfig^U AND$*— M 2<Ddj73lCjSCT^ - <DrtS^ 

"1" ©BsaaEEestifciwfcT-^tai 0 
icmau "0" a)B§/\*-y77 1 3©aj73 ; &/\-f'r>t: 

[0019] /ty 1 4»» 66a»i;i6aa65*ifc** 

1 OlcUttjT*. IPS. SSIB1tSP3(Dai736^ "1" (O 
S?V7 FSI&Mfr^fcx-' OKitJTjU "0" 

[0 0 2 0] fcfc, B2aifflS3*ffl^T*yt'JrtS 

[00 2 1] I22te. 7P-?"7AROM2COSSB?»0 
7 KU*£*0J6»W*e*T*/<y ^EIMM©? 1 

KUX^CS&x-T'Jl/^U 03tt±02oA'!^ , P 
?5Z» ROM 2(07 KU*£*©fc8L. T©20tf/<7 
?fB1igB4©7 KU;U:?4>A8£aVr. 

[0 0 2 2] **\ CPU 1 tt7KU^/U60ffl«n 
SKSMLStfS* 7P^AROM2(0F«gS*gE^a 
#Jffl)£*7?o 7D?7Z»R0M2tf7?-teXStl* 

rtStfNOT^-H 1 1 4fciU7j3-*l£. 

7^-bX^ tlfc^P^5 A R O M 2 037 K 
HfTft^fc*tt, SSEEH9 3fr6 "0° ^Sti^ti* 
©?;b77 1 3*iii:T, 7n^51kROM2 0)F'3g 
0±tClii735'n«o -75. SMli^©7 
KUXtf^-teaStifcfc*, SCE11B3li "1" * 
NOTy-h 1 1&tf**y 1 4lClij7JU /b77 1 

3 \-r -r v tf— sr vxtttit * y 7 □ y? L> R O M 2 
&54)Htf]&ttJtu tt*>yic*« y i 4ortg. 
v7h«a*^fl«T-*/^i o±icai73*ti«o s 
v7 ma*WMj«sifT*ti*i. c p u 1 ttsj^sa 



mZ'ttOo JK0«vat>a55* N U46^Py7AROM2 
KEHLTfc*. H^Lfcl/'RAMtfRttSti, fflii* 
tf5g£T;5£giJ&*tf&£L/c7py5A<D7 KUXtf 
ISR AMOX^-y^tf-fV^fcESStV xz-ytxy 
-f * © WSfr Sffl&fttfAo fc7 K UX<«W* <fc -5 \z 
SoTW, IP'S. E2te^;^h.£P»g8<Dx-'7*;MM 
•y ?Efflff 4 ICtSM^T tl. C P U 1 (iff) 2B©7. * -y ? # 
^V$©fc3jb x SB2©x-7/U©teiEjfc7 KUX*& 

[0023] c;MHB3te»3*jM«9iei»irr*. 7 

P^ROM2fl)1 0 4mmc&1®-£1\TVZ>fii<Ti 

6 "OR AL. BL" Ctl* "AND 
AL, BL" U:*IET*J1$, £MfB1t95 3©1 0 4# 
KMC "1" »Ett*«Ta5<. CPU1tfW7/»R 
OM2H51 0 4§tte£7?*7sr£<hV7 hSIii^tffE 

^(e-3$tifc7KUX, fip-61 0 4*K*i&*. H2fc 

Uff=yU\t 1 0 0 0 OSiftJCjttJo 1 0 0 0 Ogifett. 
±tt2lfyh (1) T/ty^EIMMtfWWttU Tffi 
1 6 fcfy h (0 0 0 0) T7\°7^IBHBP4©««](D7 K 
UXA^StR* tvrc C iS^«ti«. / \ % v ^EtMU 4 OS 
«]<7)7 KUXlCti, "AND AL, BL" C^i, 
"J MP 10 6" (DftfttfffS&StlTl^*. 

y. looooftfi^ffu^ rp^Aownw* 

7 K U X 1 0 6 IcMf ^ < / \° ■> ^E*» 4 (c ^P y 5 A 

ttaicsrwE* iooo o#tfticjit,-$T'icff&oT 

33 < j£SEij«a&S. <1CT\ 7FU7.10 61*. "OR 
A L . BL" ©&0ft<frtfttfA**l"tV37 K UXTS 

[0 0 2 4] ^JfiffilTtt^^y 1 4 (CI lU h<DV7 

ma*tw*EiiLfctf, cnicfsen-rc puis 

[0 0 2 5] *HfflfilJ7tt. SEEttV3«»7 

KU^fcWLTI tf-y hO3B»0!>as«ROMTttJSL^ 
*\ cni^ATR AM^ffl^TtxfcCo C<Dtf^ N R 
AMlCx-2£ffi$-jifcfc«)ini N RAMlCx-^^S 

f3-<T5«3|IWD 

7. A1 66 1 : "1 0" O^lCt,, flre*8=6rtLTS 
SEtgSP3©^>yr-bU^ h(t^CS^aj7D-r5J:a(c 
WlSU SEEIMUStCT-^SS^atHHctt, 7K 
U7.0)±tii2 tT-y K A 1 7, A 1 6* "1 0" KLT7 
*-fcXT*o C P U 1 ySHt I /02S 

2 aS05SF^5-^O CPU T*$*«^tt. C P U 1 
tr=l-^5t5}ggS-r5fl#l|1 5*^LTyt'Jfr 
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i/ofr<DstR<!#*ai*ju xnens 3 

5 CttpJ&T'fc*. t=3— ? 

5tf7KU*<D±<u2tto KTcttT'&^^yfr I /O 

»c, f->/tt1 0<DfcgtfgMifi1tg|53 
[0 0 2 6] £fc, ^□^LROMCD-r^TOT'KU 
4KMV h©7P^-7^,ROM0SP^$*Ji^(c'Ol> 

3&gtf&l^£KttgMIE1ggP30§«£¥#<D4 k 
/tf Kc-rSEttfffl**. LfrU ±tiL3 

#5T^©T(fi3 2 KM-r hZTttXtZtZfcim 

[0 0 2 7] SSt*^n^5AF»gS6^Slc 
S^H^Kl*. 17KUX«U:£S?-SWT1*&<. T 
h»t*ll»T*J:3tcLTti*l\ 0J?U*\ Tift 
1 6ti'y h£>?-5, AO. A 1 CD7 KU;U*7?-trXL 

[0 0 2 8] DR2Stt0J] EI41*, *^©m2HJg 

[0029] *njs<jijicfct^ _hasu/cfgmsfiffa<t 

H&S&tt. 8l£ttffr?l*£SE1IB3#l try h© 

aR*o> t u ?* y / to *eiwm # 8 tto hds*© 

* t 'J T'&ZMztt LTs * 2 £ttfl|?l*£SeifB0) 

1W*8£y hr-* 4 LTttttT* Cilery* 
iBffiSP <h / to ^ifitgep i*10©y?U ?*8fifc L fcA? 

c«M««jE«fey» 1 t*y h©s**it'3/^y* 

y. yP-y-5/»ROM2(Dy : EySM^6 4KA 

[0 0 3 0] J-XTx H4lc«-3^T*IO«M*BWW- 

*. 

[00 3 1] fSi. H4lC33l^TJtasLfcH1«>7ny* 

[0 0 3 2] *£ffiftB, SufBC PU1L iiuiE7n?" 
5 A R O M 2 XECtMte J:tf / to ^SBISSPfr 5 # 
y EPROMT'^fi2*tlfc^ : Ey40i: v 
6£>±<£2fcfy hA 1 7, A 1 6Q>mz&>)=f-v7-tZ\s 

1 H»«HflW*Ta-*4 it, c P U 1 tf Hi73f 



*7KU*/U.60Tffifc?y HA0-A1 5<Z>?"51 3 
tfy hAO-A 1 2£fcliA3-A 1 5£iiiRLTiii7J 
T*-trU?*4 2<h. ^«y4 0*»6MEE11»Or- 
*#HJ73**ifc«^^ *©8tfy hT-4»©5-6l fcT 
y h^StRLTcQTJf^x— >-bU? £4 3<fcfrS8Sfi!6 

[0 0 3 3] CPU Hi, 7 KU*/OU OTtttTy h 
A0-A1 5«J>LT7P^5i»ROM2(c«lg!^nT 

[0 0 3 4] EK. CPU1B, 7KU^7C^6©±tt 
2t?yhA17. A 1 6?/I'LTt3-^4 1 irjSJss^T 
*U 1 3lfy hA0-A 1 2&tfA3-A 1 SfcrtLT 
•bU^»4 2^S19l^ti, Tffi3ey KA0-A2*ft 
LTT-*-feU**4 3£JMl**iTl^5. 

[0035] Sfc. /C'MOIi. 12tfyh©7FU 
7./U4 8^LT-bU'?-S'4 2i:Jgig!5-n. x-*/* 
7. 4 9 fcrt LTf- 5* -b 2 4 3 to 7 7 4 4 1 
SWSrftTl^*. MIC f3- Sf4 1 ttflPHft7&rtL 
T 7P 75 L R O M 2 CD? y 7"-b K3& C S t S^S - 
tU «^4 5SrtLT*ty4 0<Da±ffifc:y hfl>7 
Kl/XATJffl* ■bU^^4 2W-bU-?^!SSa : 7 ; '— SHr 
U?$4 3<D*y7*U*hA734a5CS,t:8ltS*U ft 
^84 6*^>LT^t 'J 4 OO^yT'-fel/? hA7J«SC 
SfcJWMttU «W7*ftLT/^77440fy 

y-tu* hA73iicsta»*nTL'»*. 

[0 0 3 6] *(C, 7*3-^4 1tf*ffr*«WBftlC 
[0 0 3 7] f3-^4 1li, 7KU^U6C0±(u2 

tfy i> a 1 7. a 1 64>fltf "oo" m^m 

7. 4 5, 4 6Sgl/^l/ (J-XTx "H" [y^tl^ 
5) , i§H4 7^fi^b (J-XTs "L" U^Ut^ 
5) ICU A 1 7. A 1 6<Dfitf "0 1 " <DM^ ffl^ 
HS455 "L" ft^46, 47^ "H" 

Mztz. m*M4s& "H" ^u-psae. -bu^ 

^4 2(i7KUX/\*X4 8(CA3-A1 SZtittLTZ 
0 1 3 tfy hlcffl#«l4 5±<7) 1 fy K*«±ffitTy h 
t LT«§^ti:/c7 K l/^fc * y / 1 'J 4 0 4OT1BHS15 
©7KU^*»*U P««y4 0ttT-*y»4 9tC» 

Ku^rts*a*r*. *h" u^u 

©<t*i!g4 5 IC *oTt— *-fe 1/^^43 tfTtr* y 
tftV. Ef- S'-bU'?'?4 3li7Klx7 t y\"X60Tfii 
3ty hA0-A2(DfillcS^T, ^MiBtlgP©8kf 
y hx-^c05-5 1 ey h^NOTy-h 1 1 icffi^f 

[0 0 3 8] -7J, fll9lt4Stf *L" U^UT**R 

iCli, -tU^^4 2 1*7 KUX/C*4 S^AO-A 1 2 
*ttI*LT>««y 4 O09/to^lBtnB(O7 KUX*»« 

u 4 ottx— Si/^4 gic/to^x— it^ititi 

r^o <l^iS4 56^ *L" U^U©i$fl#Jg4 7t* 
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OKtij 73**1*, 

[0039] *ic. **ftffl4>»jaibfHc-3ivraHr 

[0 0 4 0] CPU Hi, 7KUX/U6^fil^ll55cS 
£ L&tf "b 7p 7"5 A R O M 2 (D$iJffl)7P 7*5 AKffio 
TSJWfcSlff* *. C P U 1 tf7°P ^ A R O M 2 CTjg 

±ti2t7f-A17, A16fi "0 0" T&ZrcV>, is 
#814 5. 4 6tt "H" U^Ui^oT-bU^^4 2tt 
7KUXA3-A1 5£SiRU > "= 'J 4 0 it W7 K U 
Xlc^l5L/i:SMIB1tgB©T— 5f^r— SUrL/-?^ 4 3 
fcttifif*. C<D<h$. 7"-$-feU7$4 3li. 7FU 
6 ©Tffi 3 tfy h A 0 - A 2 £>{IKS-31^Tb"**£ 

- H 1 letter*. A0-A2)b" "0 0 0" 

"111" ©JidKW:«±ttfcfy hfcHJTJ?-*. 

[004 1] t— ?-tzU7$4 3<Tjtij73fiIjb" "0" T'fc 
NOT^-M KDiti^fflti "1" T'£U> 3: 
ft:, (1**171* "H" U^ux'S^C^A^ANDy- 
h 1 20{lJ^)fS6^ "1 " tftV/ty7T 1 3li77x-f 
7\!:£3o p^'J 1 4KA733'ti* : r'y7'-t:U7 
hfl»tf "0" T'fcafcA&^'J 1 4tt#7*T-r7* 
LfctfoT. 7— £/Ul 0Kli7°P7"5/*RO 
M 2(^)|?g§6^a)$ $ ttt*l£tt*o 

[0 0 4 2] -Ta* x— *-feU7*4 3<Diil73{iIjt>" 

"1" T-fc^H^ NOTy-H 1 ©iti73filtf "0" 

»9TT-^tti oic*rrsaj2j£f?±rao -75, 

[0 0 4 3] CPU1H hfJii^^Sm 

A^s^-r^^T 7 kuxic»^t> liv^immz-u 

laSti* 7 s - 1? t 1 - 7/Ufr62£7Q 75 A<*>IBH£tl 
57F UX^IS U K7 K U^lcf^? ^SQS^Uff 

[0 0 4 4] SftWKx BOaSLfcEU. E] 3 CDfllKB^ 

[0045] CPU 1 ^P^"-7iAROM2a)1 04§ 
tftODT 7 KU^*it^-r5<t:> C P U 1 t*y 7 h»J&*Bl 

sic^tU m2<09-7)^m^k7 kut. 10000 

fciU*)?*. z:©^ 7 , KU7x/\*X60±{u2e > > I- 
A 17, A1 6tt "0 1" T'Safttts Tll-'SMlli 
1§^4 5^ "L" U'Ok {fH~ttl4 6, 4 7* "H" 
U^UCfSo 30x3-^4 1(0*73^^1), -feU7 
$4 2«7KL/X/**6<Tj7FL/*A0-A 1 2*StR 
LT7KU7./\*7x4 8lcaj73U i£7 KU7.A 0 - A 1 



2K{i#J|4 5±CD1 tT-y h£ft±<£tf-y htLTffl^ 
tf/c7 Kl/*IC<J: »J 'J 4 0<D7 FU7. 0 0 0 0 0£ 
mfr&To BPS. nV*8B1gffi(D7c~I7FUXJb~jifl"* 
tl» i3ltS3'tl5 "AND A L. BL" ffr<££7"- 
7/U4 9lcffi7jf 73- S"4 1 01*731=* IM* 
77'4 4li77x-r7<h&£7j:«>> Sifter* x-^M'T. 

10KHJ73U C P U 1 liS^^Uff-r^o c 
PU1tt"JMP 106"^?HffU 
7s 6 IC7 K U7\ 10 6 £tfi7Jt"5o IPS, 7KU7./U 
6®±ffi2lfy HA 1 7, A16tf "0 0" ift'A C 

pu 1 tem%<D7n? : 7kROM2<D&mwiftfcm7? 

[0 0 4 6] &L±0)£?lzLT. MBffig|J<!:M°'yxlB 

H»<wH»»ff *?r 5 z. t ft-?** wm*>^mt? z z 
[0047] %2nmmTM. ^t^oiu 

E PROMm^tf, Jb^ROMlCRSSf R AMT 
[0 0 4 8] [JS3HBS0J] EI5li. *^©m3HB6 

[0 0 4 9] ilSjx H5lCfc^T±a?Lftll1 ©7P->7 

[0 0 5 0] *HSSfiiJlcJ;L^ ±SdLfcSlHffiff"J<!: 
P^^jS^ ^nffilTa^^'J 1 46^5tiJ7D5-tl* 

[00 5 1] E5K,Tx7rti*J:5U:, *Hffifi<J^ MfB 
M 1 HBfifliJcDtgfiEU: R S F F (RS7'J-y77P'j'7l 
50i, AND y — h 5 1 , 52tORy-K53<t:, 
DFF (D 7 l J'y77D'y7') 5 4~5 6<fcs NOT 

[0 0 5 2] RSFF50WSA7JSffilC«. SMIBtISP 
3^111736^*^ RA7DSsg(C(ix3— JfS^ai^ 
fl^5 8^LTS«E*tlTL^„ MIC, RSFF5 
0©ill7Jia5(iNOTy-h 1 1 OA7J4as<t A N D^f- h 
5 1 <Tj-A7D«aB^Jg^tlTt^. AND^f-h 

5 1 oimfioKhmzK. a n Dy- h 5 i<r>\hti^ 

»«5?tiTt^c ±IB«#ilS5 8liSlC7 r P-^5i:y 
*U 1 4(TjRST CJ-b-y h) «l^«»ffir«. 
[0 0 5 3] CPUKCli, 7P-V75S (lil^L^) 
6^5<rj7a'y7(i#CLK33J:v77KUX ffF 
nJfl^ALE^SU •5-tl J FtlDFF5 6(DDA7J4s5 
t C A7Jffi'J^«*S-r 5„ DFF54~56 <D&$tfimt 

0R?-t-s30)\timizmmHztm^ not^ 

-h57(DA7DfJttDFF 5 6. 5 5<D&CA2>Ss5U:, 
a373ffii)ttD F F 5 40A7DiSlCf-tl^tljg^tlTl" 
5o OR^-KS 3©iii7JffiiJttANDy-h5 20-A 
1imzm$tetU AND-T-t>5 2©f6^0A7DSs6lCtt 
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[0 0 5 4] BI6& CPU 1©7KL/X£f SV?<!: 
O R y- h 5 3 OfflTjaBB <!: £jjVf * -f 5 + - h 

[0055] cpu ite, netc^tf+i^i-pic^a^ 

^fi^CLK(C|5)fflLT5aS^ji46, f§AL 
LTT'KUXfcfcBJrr*,, BUS, CPU Hi'J-K+M 
?;U©B3. T3<hT4+^?;U©F ( aT-7 r ~ »$H*& 
ti. £©fI^CLK<!:ALE£DFF5 6U:A*rr5 
ts ORy-h5 36^6ttH6lCwrtt*3»B#aj** 

ft*. 

[0 0 5 6] J.;TR 44in9J«>IM^rl¥n(cK«r«. 
[0 0 5 7] RSFFSOti, XCE1103a>tti7]tf 
"1" HSftT "1" *tt7JU flM§«5 8 

"H" VOWZtiotctZmzv htfftT "0" *U 

[0 0 5 8] f3-^5tt, 7FUX/tt64>±tt2£ 
7 h A 1 7 , A 1 6©filtf "11" ©££©*«^Sg5 
8£ "H" l/^K:U "00". "0 1 " ©£*M\ 

m 1 mmm t mwtc **i?*ifl»« 7 , 8 * " h - 

ik *^MS9* "H" Is^ilstTZo 
[0059] CPUIli, 7a^7i*R0M2(ClB11* 

EHSP3 6©x— £li RSFF50CDS A*4£fcai7D 
Stl*. 7*n?7AR0M2©SMW##7*HrX*ll 
&m*lEli. RSFF5 0©SA2k RAAftlC 
"0" TSSfcttSHIJtfflB (C©1|$0?S«) tftbft 

0 \Z-?U9?L. R OM 2 CDF*g:g#ai7j£ ft*o 
[0 0 6 0] -Tjs 7n^7^ROM2(0SSff^tf7 
* -feX* ftfclf£U\ R S F F 5 0 it S A7J • 1 » , 
RATJtf "0" tSoT 1 £ffl7rr*. £©RSFF5 

ICS»J. 7P-7*5/»ROM20rt§©ai73£<?ltU * 

ty 1 4A!)ffl**fl«nc-r*. 

[006 1] **'J 1 4tt» «»<D^a- K*E*r 
S^t'JTs AND^-hS KDiUTDtf 1 "0" frS 

" 1 " ica«±tf*«ic i iu hro««Hj*r* *5 

(C«a*ftTL^*. **'J 1 4©»«j©i nc»y 
S-x-*£A*U 2#aJ6tf*frSJfflH©***A*l 
£, Ztlit. CPU 1 <7)SS*l^t»«K± - r*fc46T*S 

[0 0 6 2] LTc&oTs CPU1tfW5i»ROM 
2^7<7-b7.-r*)Slc> AN Dy- h 5 I *P06?5*;!r 

ft*oRy- h 5 3©aj7Das»iBi-©aoB*ai73r* 

fcik /*y 1 4ttEtt*ftfc^*MI*T-*/tX1 

0^aj7Df*o 

[0 0 6 3] ^i'JUlCli, ii)St/cV7 h|iJ5i^Sa 
JUMPfW) tfE«**i*. ftir&©Nia?». 



7H'UX/C*6©±fii2tf-y hA 1 7. "1 
1" tcr*«M«W5U TU-^SfrS© "H" 
Zl/«*tfRSFF50©RA73«fcBin**U RSFF 
5 0tfiiS7J "0" *HJ73LT^^'J1 4©r-7»aj73* 

<?±-r*o nwcra-ys^s© "h" 

ismts #^5 S^tYLT^^'J 1 4dRSTSa5(CEf] 
JJPSftT. R** 'J 1 4tcEtt**i*ft*©BI*iaLI0 

[0 0 6 4] Sfc, fiaE£ff&©NHSi< MaSLfc&S 
fif50J<t:g£ »J / ?EHS 4 lcE«* ««<»^ft«. 

fljjttf. CPU 1 tfJ UM Pft<fr*SfILfci§^ My 

771 3tt*«/\'T'rvtr-4r>^tt»T»y» 

ttfflS*fMr»©ffl8?fT 5 7"P 9 z> U R O M 2 
rt©7KU*£S*RT**ftl^ST«3o LfrU CP 
U 1 K*$feR*T*C P U?****lctt» 

^i'J 1 4fcE1iSftfclfr£©§&fc7KUX/tX6© 
±ffi2fcT«y hA 1 7, A1 6* "1 1* icTSWMrtt 
JjDLTfctttf, MEiM^©*ra*7*a$r5LkROM2 

[0 0 6 5] JJ(±©J:3U:LT» y*y 1 4lcEtt**l 

mwm/w hw?*oTt. mw*mmw& 

[0066] 

[&h©sum ttiiwLftjiai:. mm 

H©*«7*a4r^**E«T*«l 1 ©E«#R£, R 
ffi 1 ©E«¥«£ra-©7 Kl^XffllB**U RIB 1 © 
Ett#SM>Hf£©7 KUXtESflSf *7 KUXfcHufE7 

p y5^*aKr^**(«t(»©« «*E*r sat 2 ©e 

«#St » MfSSfl 1 ©E«#S £Mf BM 2 <7)iBH#S© 
Ettl*8*ISBSl=R*aiT«*aiL*«£» KSi^tliL 
#Slc«fc y m 2 OE1t#ftfr6R»Ul«ti^1ff fltffftE 
JB 1 ©E*#Sa)l9E7'P^5i»*aBE-r'<*rtS?6 
»EWl©E*^itrS©fflaicf«*TTOe© 

R0MKE»*nfc*»P7*P^/*«fi3X HT'fiOg 

[0®©ffi*^OT 

[02] miHSSfill©7P^7AROM(CE1S*ft*7 :r 
- ^ ©x- 7; l/£jnT§&(!BI2T*£ *« 
[S3] miHffl«lJ©7 , P'7*7AROM©x— Sf.!:^© 

[ei 4] *%®o)m2nmnz&z* : E i )fii®mm.2im 

[0 5] *ISBQff3)tft0J(cft«><%yAg£C&B 

[06] CPU©7KUX^'T = >y<t:0Ry-h©aj 

[^^©ift^] 



(7) 



&|S¥5-28 986 1 



1 CPU (K^tUL#l5) 

2 7Q?7AR0M (» 1 <D&m^m 



3 ssiBisas (m2©i2«#s) 

14 tt'J 



[M 1 1 



[0 3] 



2 



^1 



10 



AO- A15 



7~ 

15 



3 
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— cs 



ROM 



CS 



JS 
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r-CS 



A17.A16 
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CS 
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cs^e 



T 
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104 OR AL.HL 
106 OR AL.CL 



10000 AND AL.BL 
JMP 108 



[D2] 



me] 





0iE7 KU* 


CLK 


104 


10000 








ALE 









T2 : T3 

1 I L 



Tl 



ORy- h 53 
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#IH¥5-2 89 86 1 



[04] 
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7--y/>A 



A0-A15 ^ 
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7 K^X^X 



41 
1 



A17.A16 



— cs 



^2 



ROM 



A3 - 
A15 



1R£ 



A0- 
A12 



^45" 



fa-/ 



46 



^42 



1 



CS 



^ v f-Eft 



7 



•40 
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7 
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CS 



est 



AO - A2 



49 
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CS 
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